It has been observed that a single written examination in undergraduate medical curriculum does not fulfill all the aspects of assessment, such as assessing knowledge, skill, and attitude. Practical and clinical skill plays a considerable role in assessing the applied part of the subject.\[[@ref1]\] Traditional methods for assessment of practical and clinical skills lack scope to assess the psychomotor, performance, as well as communication skills of the students. The marks awarded in such methods are usually based on the overall performance of the candidate and not on their individual skills.\[[@ref2]\] The assessment of these skills leaves a lot to be desired using traditional methods. Moreover, this method is tedious and time-consuming. In addition, the scoring is affected based on the examiner's variability for different students, thus decreasing its reliability and/or reproducibility.\[[@ref3][@ref4]\]

In contrast, objective structured practical examination (OSPE) is a globally implemented and beneficial system that is utilized for assessing students in practical examination. It was derived from the term objective structured clinical examination (OSCE) which originated in 1975 and was later modified by Harden and Gleeson in 1979.\[[@ref5][@ref6]\] It is used to assess competency based on objective testing through direct observation. It includes objectivity and uniformity in questions and marking of students.\[[@ref7]\] It comprised several "stations," in which examinees are expected to perform a variety of practical tasks within a specified period against criteria formulated to the practical skill, thus demonstrating competency of skills and/or attitudes. OSPE has been used to evaluate those areas most critical to perform by students, such as the ability to obtain/interpret data, solve a problem, teach, and communicate. Several studies have proved that OSPE is a valid and reliable assessment tool and decreases examiner bias in various medical courses. It is now an accepted tool for the assessment of practical skills in pre- and para-clinical subjects too.\[[@ref2][@ref3][@ref4][@ref7][@ref8]\]

Use of OSPE in pharmacology has been evaluated in some institutes of India and certain advantages were evident. For example, authors reported that OSPE covered a wide area of knowledge and skills in a short time with minimum variability. Moreover, research shows that the type of assessment method adopted can influence student learning.\[[@ref9][@ref10][@ref11]\] Considering these facts, we introduced OSPE as a method of learning and evaluation tool for assessment of practical skills in pharmacology examinations for undergraduate students. The method was compared with the conventional method of assessment that is commonly used in India.

Materials and Methods {#sec1-1}
=====================

The 2^nd^ year MBBS students of 2013 batch of a tertiary care teaching hospital appearing for their third semester practical examinations were included in the study, after successfully completing the designated syllabus for the same and obtaining approval from the Institutional Ethics Committee. The students were sensitized and oriented toward OSPE beforehand by explaining the OSPE pattern and discussing sample questions during their practical classes. The examination was conducted by a trained faculty of the Department of Pharmacology. The OSPE questions were constructed and validated beforehand for each station along with the answer key and checklists as applicable.

A total of eighty students were assessed. They were divided into four batches with twenty different students in each batch. The assessment was carried out for 4 days with different batches per day. Each student attended five different OSPE stations. Of these five stations, three were response stations while two were procedure stations. This was decided based on time and workforce available to conduct the examination. Each station was designed so that the task could be completed in 5 min. The OSPE was planned for 25 marks. Viva voce that evaluated theoretical knowledge was allowed a weightage of 15 marks in the practical examination. The questions were based on dose calculation, drug label, routes of drug administration, pharmacy exercises, interpretation of data and graphical records from animal experiments, checking of various parameters and interpretation of results in rabbit eye experiment, therapeutic problems, adverse drug reactions, fixed dose combinations, etc. The effectiveness of OSPE was assessed through a student's feedback questionnaire that was prepared after the literature search and validation by the faculty in pharmacology and medical education. The questions administered were checked for coefficient of reliability by Cronbach's alpha.

The results of OSPE were compared with the results of the conventional practical examination (CPE) of the same batch during the 4^th^ semester. The CPE in pharmacology consists of two components, total of 40 marks, including practical exercises of 25 marks and viva voce of 15 marks. Comparison of the results was based on 25 marks allotted for OSPE and practical exercises. The questions asked were in the form of short exercises related to the topics taught during the semester to different batches such as dose calculation, prescription writing, pharmacy exercise, drug labeling, simulation exercises, and management of diseases.

Results {#sec1-2}
=======

The study feedback questionnaire was collected from eighty students after they completed the OSPE. The questions administered were checked for coefficient of reliability by Cronbach's alpha, and it was found to be 0.71 with high internal consistency.

The feedback given by the students were categorized into three domains, i.e., cognitive, psychomotor, and affective, and an assessment was made for its further use \[[Table 1](#T1){ref-type="table"}\].

###### 

Students feedback regarding objective structured practical examination
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Majority of the students (74%) said that the pattern of questions asked was well correlated with the syllabus taught in the class. Majority (94%) of the students rated OSPE well (71% good/satisfactory, 23% excellent) and opined that instructions given at each station were clear and understandable. A total of 96% of students opined (66% good/satisfactory and 30% excellent) that the questions asked in the examination contributed to their learning and helped them improve their knowledge \[[Figure 1](#F1){ref-type="fig"}\].
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Twenty-five percent of students said that this pattern of examination is excellent and 72.5% said that it is good or satisfactory in testing practical skills of the students. Eighty-one percent of students agreed that it is an excellent method for assessing the applied part of the subject, i.e., applying knowledge to actual situation \[[Figure 2](#F2){ref-type="fig"}\]. Seventy percent of the students opined that this pattern of examination encouraged them and created interest for learning and minimized their stress level during examination \[[Figure 3](#F3){ref-type="fig"}\].
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Seventy-six percent (76%) of the students rated this methodology of practical examination as good/satisfactory and 23% as excellent in terms of obtaining better scores. Students (67.5%) felt that time allotted at each station was good/satisfactory whereas 27.5% felt it to be excellent. 72.5% of the students felt that it would be an excellent idea to introduce this OSPE for future assessments \[[Figure 4](#F4){ref-type="fig"}\].
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Eighty out of 100 students in the 2^nd^ year MBBS class appeared in both the examination patterns, i.e., OSPE in the first semester and CPE in the second semester. The mean scores out of 25 were 19.94 ± 6.94 and 14.48 ± 10.98 for OSPE and CPE, respectively. There was significant difference in the mean scores between OSPE and CPE (*P* \< 0.001, df = 158, confidence interval = 95%) \[[Figure 5](#F5){ref-type="fig"}\].
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Discussion {#sec1-3}
==========

OSPE has introduced for the 2^nd^ year MBBS students and was evaluated with the help of student's feedback questionnaire and a comparison of performance of the students in the two evaluation methods. Student's feedback for educational methodologies is an important and useful basis for modifying and improving medical education. The basic aim of this feedback is to assess the areas of strength and/or lacunae of teaching methodologies to rectify the shortcomings and revise the curriculum suitably.\[[@ref12][@ref13]\]

In our study, about 79% of the students opined that OSPE assessed the syllabus that has been taught earlier in the practical classes. Majority of the students were able to understand and follow the instructions properly, due to prior sensitization to this novel method. Students' perceptions with regard to improvement in their practical were positive as majority of the students perceived OSPE to be good or satisfactory, suggesting that it would be acceptable to a majority of students in the event that it replaced the CPE. Previous studies also revealed similar findings in this regard.\[[@ref11][@ref14]\]

Around 81% of students opined that OSPE is an excellent tool for assessing the application of knowledge. This was in tandem with a study by Yaqinuddin *et al*., where 74% students agreed to multiple modes of assessment to improve their knowledge and skills in anatomy.\[[@ref15]\] In another study by Chandelkar *et al*., it was found that all the students accepted OSPE because it helped them improve their practical skills and application in pharmacology.\[[@ref16]\] Results of another study indicated better effect of objective structured assessment of technical skills on learning.\[[@ref17]\]

Any examination is a well-known source of stress and anxiety and OSPEs in particular considered as quite stressful.\[[@ref18]\] In contrast to this, around 80% of the students agreed that OSPE is an examination with minimum stress level in our study. This could be possibly due to least or indirect interaction with the examiners as well as students undergoing limited number of stations. This finding was however similar to a study by Wadde *et al*., where they had limited number of stations and no direct interaction with examiners, but the students there agreed that this type of examination may be exhausting and stressful if number of stations will be increased.\[[@ref19]\] Low level of stress can make student more alert and motivated. However, high level of stress can cause several difficulties, including reduced ability to prepare for and perform during their exams.\[[@ref20]\]

76.2% of the students felt OSPE to be a better method of evaluation for future examinations as well. Objectivity and more uniform evaluation are the documented advantages of this method.\[[@ref16][@ref21]\]

In our study, only 5% of the students were not satisfied with the time allotted for OSPE. A similar opinion was noted in a study by Chandelkar *et al*., where only one student was not satisfied with the time allotted for OSPE. In another study by Ranjan *et al*., time management in OSPE was found better than traditional practical examination.\[[@ref21]\] Communication skill is one of the most important skills of a physician for patient's management. The OSCE has been used extensively to assess communication skills.\[[@ref22]\] In our study, there was no OSPE station to evaluate communication skills. This was because of the limited time and workforce in the department. This limitation could be overcome in future studies by including clinical cases, where students may be asked to give verbal instructions regarding the use of various drugs or in the form of clinical pharmacological exercises.

OSPE when compared to CPE, a significant difference (*P* \< 0.001) was found in the mean scores of the result showing better performance of the students \[[Figure 5](#F5){ref-type="fig"}\]. This was in accordance to a study by Ranjan *et al*., where significant (*P* \< 0.05) improvement was observed in the mean marks obtained in OSPE as compared to CPE.\[[@ref21]\] In another study by Nigam *et al*., OSPE was found to be important in competency-based performance discrimination and also in improving students' performance quality in laboratory exercises.\[[@ref23]\] This study confirmed the feasibility and students' acceptability of OSPE in evaluating the pharmacology skills in the undergraduate medical curriculum.

Conclusion {#sec1-4}
==========

The current study shows several benefits of OSPE as an assessment method. Most of participants in the study were in favor of using this assessment method in future also. In comparison to CPE, OSPE shows better performance of the students as well. Thus, it can be concluded that use of OSPE is a relevant, meaningful, and feasible tool for the assessment of practical skills in undergraduate training in pharmacology.
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